Background: Stool culture is one of the common investigations done for patients with gastroenteritis, and fluoroquinolones have been used frequently for suspected bacterial gastroenteritis. Objective: To study the yield of bacterial pathogens in stool culture in a local regional hospital for in-patients with gastroenteritis and the individual pathogens identified. Also, the value of stool culture and the prescription of fluoroquinolones as empirical antibiotics were reviewed. Methods: This was a retrospective study. All inpatients with the principal diagnosis of "gastroenteritis" in the year 2007 were reviewed. We excluded pregnant patients and patients under 18 years of age. Patients were divided into two age groups and data were analysed including demographics, clinical findings, admission time and culture results. Antibiotics prescription behaviour was also analysed. Results: A total of 837 adult patients fulfilled the criteria. Among them, 562 cases had their stool saved and sent for bacterial culture. Eighty-nine cases were found to have their stool cultures positive for bacteria. The identified pathogens were namely Vibrio parahaemolyticus (38.2%), Salmonella species (34.8%), Campylobacter species (11.2%), Plesiomonas species (10.1%) and Aeromonas species (3.4%) respectively. The yield of positive stool culture was 15.8%. Conclusion: Vibrio parahaemolyticus and Salmonella species were still the most common pathogens for bacterial gastroenteritis among hospitalized patients in Hong Kong, especially in the young and middle aged. Their occurrence followed a seasonal pattern. Physicians had a tendency to prescribe fluoroquinolones for cases with fever and travel history. Also, the problem of antibiotic resistance did exist. It is important for practitioners to follow local guidelines before ordering microbiological investigations on stool and prescribing empirical antibiotic treatment.
Introduction
Most acute diarrhoeal illnesses are self-limited or viral in origin, and nearly half of them last for less than one day. 1 However, the associated symptoms such as abdominal cramps, vomiting and even dehydration may impede an individual from performing usual daily activities. It is estimated that acute diarrhoea itself accounts for more than two million deaths annually, despite worldwide reductions in mortality. 2 In the United States, an estimated 211 to 375 million episodes of acute diarrhoea occur each year. 3 Physicians would commonly order stool for culture and sensitivity tests. Literature reviews suggest that the prevalence of getting a positive stool culture in adult patients have been highly variable, from 2% to 51%. [4] [5] [6] [7] One may doubt the effectiveness of performing a stool culture to guide treatment. Moreover, it is not surprising that the use of fluoroquinolones has become a commonplace amongst gastroenteritis patients, as it has been shown to reduce the duration of diarrhoea in patients with both culture-positive and culture-negative gastroenteritis. 4 However, like other antibiotics, drug resistance problems can arise. We aimed to study the positive yield of stool cultures in a local regional hospital, and the prevalence of specific pathogens found in the positive stool cultures. The value of stool culture and the practice of giving empirical fluoroquinolones would also be assessed.
Materials and methods
This was a retrospective study. All adult patients with age equal to or more than 18 years who were hospitalised in the Tuen Mun Hospital with gastroenteritis symptoms during 1st January to 31st December 2007 were included. Eligible patients were identified and retrieved from the computerised Clinical Data Analysis Retrieving System, which was accessible in all hospitals under the Hospital Authority. "Gastroenteritis" as the principal diagnosis was used as the main search criteria. Thus, all ICD codes with the term "gastroenteritis" were retrieved. They included patients who were admitted to the medical and geriatrics, surgical, gynaecological and emergency medicine wards. Pregnant patients or those who developed diarrhoea after admission were excluded. The hospital's electronic medical record system was accessed for patient details. The recruited patients were divided into two age groups (18-64 and ≥65 years old). The length of hospital stay, patient demographics, admission time, and stool culture results were compared between these two groups. Factors that could potentially influence the antibiotic prescription behaviour of physicians were also analysed including age, fever, travelling history and admission time. The susceptibility of the bacterial pathogens towards different antibiotics was also analysed. 
Results
We identified 891 patients who were hospitalised for acute gastroenteritis. Fifty-four patients were excluded from analysis because they were pregnant or having wrong entry of the principal diagnosis. Hence, the final study population included 837 patients of which 488 were female and 349 patients were male. The mean age of patient was 59.9 (SD±21.7) years.
The demographical data, clinical and microbiological findings are shown in We studied the factors potentially influencing the prescription behaviour of the physicians and they were shown in Table 2 . About 28.6% (239/837) patients were prescribed fluoroquinolones. The proportions of patients who were given fluoroquinolones with fever and travel history (46.4% and 5.9%) outnumbered those without antibiotics given (9.0% and 1.3%) significantly (p<0.01). There was no association between the time the patients were admitted and the prescription of prophylactic antibiotics. The yielding rate of a bacterial pathogen was significantly higher in the antibiotics group. Among all the 89 patients who had their stool culture positive for bacterial pathogens, 81 (91.0%) were discharged before the stool culture results came back. The mean duration of stay of the patients with a positive stool culture was 3.4 days, but it took on average 3.9 days for the stool culture results to come back.
Discussion
The positive yield rate of a bacterial pathogen was 15.8% in our study, and this is much lower than some of the other studies around the world. [4] [5] [6] If the ordering of culture took into account specific symptoms, the yield could be higher. For example, a study in Thailand showed that for patients with positive dysentery symptoms, i.e., three or more loose stools containing blood or mucus associated with at least one of the following symptoms: abdominal cramp, nausea, vomiting, or temperature greater than 38ºC, the positive yield would be as high as 90.9%. 8 A local study showed that bloody diarrhoea occurred in up to 10. 8% of stool culture positive patients. 9 Therefore it is important to focus on specific symptoms when sending stool cultures in order to improve the yield. In our study, most patients (91.0%) were already discharged before the stool culture results were available. The mean duration of stay of our patients with bacterial pathogens (3.4 days) was shorter than the mean duration of time needed before the stool culture results became available (3.9 days). This is compatible with what Manatsathit et al mentioned in their paper. 10 Hence, stool culture has a limited value for the acute management of most patients presenting with diarrhoea.
Although performing stool culture takes time, it represents an important public health concern especially on statistics and epidemiology. It is still an important microbiological investigation, but we probably need a policy for better utilisation in our locality so as to increase the yield. Different guidelines have been raised due to differences in epidemiology. In general, bloody diarrhoea, fever, dehydration, diarrhoea that does not subside after a few days, 7, [10] [11] [12] outbreaks of gastroenteritis or food poisoning, 13 recent travel to high risk areas, and immunocompromised states 14 are commonly quoted indications for doing stool culture. There is no clear guideline in Hong Kong currently as to under what circumstances should stool culture be sent. The necessity to perform such investigation largely depends on local data and epidemiology. From Table 1 , we can see that the number of patients under age 65 with Salmonella and Vibrio infections significantly outnumbered the elderly group. Also, both of these organisms are mostly found in the warmer months (May to September) in Hong Kong. The occurrence of V. parahaemolyticus has been reported in many Asian countries including Japan, probably due to the fact that many Asians love to eat raw fish, raw oyster, and inadequately cooked seafood. 15, 16 The Japanese eating style adopted by the younger generation in Hong Kong could be partly contributing to the high incidence of V. parahaemolyticus infection here. In order to maximise the yield of stool culture, we suggest that stool should be sent for culture only if one of the following features exists: severe diarrhoea with dehydration, a temperature of more than 38.5ºC, passage of bloody stools, recent travel to high-risk countries, group diarrhoea or food poisoning for those aged less than 65 years old, and those who are immunocompromised.
Fluoroquinolones such as ciprofloxacin is a common type of empirical antibiotic for bacterial gastroenteritis. Fluoroquinolones have been shown to reduce the duration of diarrhoea in patients with both culturepositive and culture-negative gastroenteritis. 4 Although ciprofloxacin appears to be an ideal antibiotic against V. parahaemolyticus and Salmonella infections here, it is less effective for Campylobacter. The number of isolates tested in this study was too small to justify any conclusion on resistance pattern. There were other studies in Hong Kong which also supported a similar finding.
9,17 Unfortunately, with the increased usage of empirical antibiotics, resistance to fluoroquinolones is now on the rising trend all around the world. 18, 19 However, the truth is that most types of gastroenteritis do not require antibiotics. Fluoroquinolones would be beneficial in Shigella and enterotoxigenic and enteroinvasive E. coli infections, and the recommended dose of treatment is ciprofloxacin 500 mg twice daily for 1 to 5 days. 11, 12 For Salmonella, V. parahaemolyticus, Aeromonas, Plesiomonas, Campylobacter and Yersinia infections, antibiotics are usually not required, 11, 12 except in special situations, such as extremes of age and immunocompromised states. As mentioned above, stool culture results usually take time and it would be difficult to predict the type of bacterial pathogen beforehand. Notably, the numbers of positive isolates in stool culture in this study were higher among the antibiotics group (Table 2 ). It could be related to the signs and symptoms that the patients were having, in particular fever and travel history (both p <0.01), and physicians had relied on these two parameters to predict whether a patient was having bacterial gastroenteritis a n d t h e s u b s e q u e n t d e c i s i o n t o p r e s c r i b e fluoroquinolones. Thielman and Guerrant suggested that for patients with evidence of inflammatory diarrhoea, empirical treatment with fluoroquinolones, pending faecal testing, was reasonable. 11 The Coordinating Committee in Accident and Emergency Services in Hong Kong proposed in 2007 that empirical antibiotics be used under some situations: fever >38.5ºC, immunocompromised state, bloody stool, profuse diarrhoea, and duration of diarrhoea more than 3 days. 20 We therefore encourage frontline physicians to follow this set of local guidelines and to use antibiotics accordingly, so as to prevent overuse of fluoroquinolones and the emergence of drug resistance; at the same time preventing the side effects of drugs. One last point to add here is the duration of fluoroquinolone to be used. As mentioned, many articles suggest the use of ciprofloxacin for a short duration of 3 to 5 days, [10] [11] [12] [13] 20 but these are mostly for shigellosis or infection with E. coli. Before stool culture results are available, it is not easy to predict the type of bacterial pathogen that the patient is suffering from. We therefore suggest following the above regime when bacterial gastroenteritis is suspected.
Limitations
Data in this retrospective review were mainly collected from computer records, and some data might have been lost in case the physicians did not key in the necessary information, e.g. travel history, bloody diarrhoea etc. Only hospitalised patients were included, which might not be applicable to the general population. Specific gastrointestinal tract infections such as shigellosis or cholera might be missed when using "gastroenteritis" as the search term. Different rationales for giving prophylactic antibiotics among different physicians would be a bias to the results as well.
Conclusions
The commonest bacterial pathogens in Hong Kong are Vibrio parahaemolyticus and Salmonella species. Although the bacterial yield for stool culture remained low, it might give important health information to the public and contribute to epidemiology data and so provide guidance to our treatment and prevention plans. Local and departmental guidelines should be referred to before ordering investigations and prescriptions.
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